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(54) PLANAR LIGHT SOURCE AND DISPU^Y DEVICE USING THE SAME 
(57) Abstract: 

PURPOSE: A planar light source device Is provided to be capable of maxim i^ino utilization of light ar>d exhibiting a l^igh 
luminance in a frontal direction. CONSTITUTION: A planar light source device comprises: a light source; a reflector shade; 
a light guide member having at least one side face positioned adjacent the light source for receiving light that is emitted 
from the light source and reflected by the reflector shade, the light guide member having a light exit surface; and a light 
output plate having first and second surfaces opposite to each other and positioned in face-io-face relation with the light 
guide member with the first surface positioned adjacent the light exit surface of the light guide member, the first surface 
being formed with a multiplicity of projections having respective tips held in tight contact with the light exit surface of the 
light guide member, at least a portion of each of the projections having a curved facet. Wherein of a function descriptive 
of a sectional shape of each of the proiections that is parallel to a direction of travel of light and also a direction normal to 
the light output plate, the maximum value of the absolute value of a linear differential of a portion representative of a facet 
counter to the light source is chosen to be within the range of 1 to 3. 
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12 ^1 2 ^^1 ^Efls] #A>^ ^1<H^^ ^1^ M-El-ifl^ 7^^. 

£ 13 * ^ ^^Sl ^:t^d!i;^>^ ^] 3 €^1 ^Efl* ^^^^ 7m^^i^. 
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3 : : #>>>^ ^1<>I^ 

5 : "3 ^1-^6 : t-^^V'S 

a. ^v,^^ 3)^^ ^ = Bl, £u|El, tilcl^ ^Hlel-. ^^ti]^ ^Al7l. i-1lHl7flol>?a A]^^, -f-ofl 



p]^ s-^ ^] 5.396.350 #^). nE^i4, o] ^ofl 7l;^ll£]o1 nei^o^B)]©]^ Jg^O-S. ^aJs^o^ o;[o.ds^ z}-£ 



a. £ 18 21 Hal^^cH^ioiofl ojol^i. ^■S<*1 ^^2^ ^^<H1^ ^^isl^ ^-^-<Hm ^^3] AV-gyloii o]^ 

s>Jl ^7l nfl^o)l_ cf^ o^^c^ A].^ l-:gja.*>7ll SlJl, «^^ol -^±^7^ ^^SS o]^Jl*o1 

s. 18 4 ■7-^j2i ^^^4i^>ofl slcH'H, T^^^Yl-a- ol^fe 7fls2i ^:i^2i 2:^ofl n^-ej-A-^fe ^^yj-^o.^ 

7} 'SO^^I^I ^fecf. 
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^-^el-olS ;a-^]7> o;i4 (^^ s.7fljg 8-221013 J: %^). ^sm, ^^^l l:^^* ^fe ■a^e^-ole ^v^lfe 

1 : 2 Si El-^^-a-). ^1 2 £^^S.Sl ^^^l-^f- ^^^<H1 wVAVslfe :g-Sl al^o] ^^^jji, ;§^«j-^o^ ^^yy ^s^^^ 



^lofl^ife ^5()]ol AlJE o) ^ISl-^ ^a|-«flo> ^cf. o.S.>H^ ^S]-;*!!, 

^^s^ €-^^Sl-7> ^pHlo^ AiEsi- s.^^]o] <i^^^*> ^^^^^^Hl sl«(] ^^-SiL;^>si <2i^ 



^l^O^ ^A^ ^ ^-g- 



alo^i 5I.140I c}^ 0.^«.E1 <aA>£)^ i^^lSl-, #Al-ig^^^t| #A>igol ^^«J-^0.^ ^S:>7)1 5^7] ^ tb, 

^<H:£ ^'S^ ^^S] l-^^7> ^%^S\. cfl^Sl-fe ^ofl ^A^^ #A>:^ ^]o]:sS:^ ^Hl«>ul, o] t^^V^g- 

o^^ol ^^^9] ^^Yo1]A^ S^^lSl l-AViga^ 'gaV^M ol^<H^1fe 'S^^i^^Hl Sl<HAi, ^^a,1-*j= ^ #A>^ 



<=^7loflAi :^o^ ^^«V^^ iE^^lS] #A>^o|l ^^^'S (^^S^ ^^^ojfl:, o^l^cfl :£ 1 ofl l+Ej- 

^^S] ^^-^l-^J!!. 3gtg^ «j-^o^ ^ol» ifl, - 10 ~ 20 [I/ia-^^ol] A>olo(| 5ai:l-. 
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C^7H1A^ ^o]^, ^2] ^ #A>:^ ^-a^J-Sj^oH Jg^^ l^^^^a-^ M-Efvflfe 

'>! S]^^, #A>:^ ^]cH:^ ol-g-S>31 Sl^l ^^Vigr^^S] l:^.^. aVt^oI n]^^ ^°A^S.*<\ 

uV^^jsfTll^ ^V7] #A>:^ ;Hlo1:g- ^^#0] i^^jo] ^^#^4 3^1, ^^7] ^^^1 O.^ ^t^^ 

«>^2!§>7j)^ ^1-71 j£^^l<^- >a-7l m-^}^ ^]^^ ^}oM 9X^ A %^ #^]-^ 

-^M *>«.>^ ;*il<H^<fl ifl^'S-71 ^^'S^/^l^si Hl7Vo.i ~ lOBEfe/?; <a^^;^l=^2i h17>o.5 ~ 

'^l T^^^<^ ^*]-^. ^t!- ^^-§-^* £^^3} Aj-olofl ^^Al7]7l tiD^o)!, :tol# s.^^ ^^^si\ 

^ ^"^^ "^^^^lA^ ^^7l ;^l2:*>fecHl 5i<HAl, ^V7l #A>:i- :^o\^^ Al^^<q. 

7l ^^V^fl-* ^S^^ll- ^>-g-^M ^Sl-^>al, ^7>S 4V7I f^^V^l-oil- ^^Mll: Af^^l-o^ ^^l-*!-!:^-. 0^7] 



^« (2) ol (3) <4, (3) S^E] ^A)-^ :^o^ ^Aj-Z^-SS] ;*1HS>^ #A>:t A^:s^ (4) 

AS ol^^T^ Sicf. #A>^ Tflol^ (4) ^ £^^1 (3) ^l-<i «fl^l5]B^, <aA>Tg (5) oil "a^l-tl- ^<^1 #A>ia (6) 2.^^ 
El #^l-^Cl-. ♦A>:f ;t|H^ (4) ^ °jAl.^o)l^ c^-^^Sl (7) 7]. ^A^jEjol o;io.i3^. ol ^-S.^. (7) :£:9-Sll^ Aj 

£^^1 (3) 21 #A>^ol ^3l-«>al Si^. "S^V^ 5.AlS)ol afe 'a^l-Am ^ 

¥^°1 «fl^l5l<H (2) 21 ^^^Ife £^^1 (1) s}:cfl««3-^-5.s ^^«l-fe ^* ^^VsH s.^^1 la-^ 

^ (1) ^^Al7l^ e^#^El (8) 7> A^^lslol oid-. 
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(2) ^s.^^ (1) ^s. <U^m ^-g- S^^fl (3) ^fl* ^^^V« «>4s>c^ ^4*fl ^Vcl-. ol ^5^^°! 

£^^1 (3) ^ #^>^4 l-'^l-^ ^]^^ (4) 21 ^A}^ 40]^ (4) ofl s-o^^cf. oHl 

(4) Si 1-^:?. (7) xfloflAi ^^A>5)igAi #AV^cf. 



^l* ^2^- M-E^-^ni:^. 2 ofl Si<^A-l. (^^^ol (a.u.)). fe<^l (a.u.). ^ 3 <^ Sl<H^i. ^ 

a (a.u.), 1 (^^>€) ^ 2 ^> Dl^^l (1/a.u.). ^ 4 °il Si^^i. ^^-8: (deg). ^ 

£ (a.u.) <>m. z]- 5a<H^1. (a) ~ (c) ^ ^'g^ ^^^^ ^^^^S] sfl^ofl tfl^H, (d) ^2fl 



ol. o] ^r^^ ^Dl^a :^o.^ ^i:fl«'^t!-cf. ^t^^o] (a.u.) » 10 ^ ol^oflAi -§.?>:^ o.^ ^ ^ 

S. (Xi) <H1 cflt!- (Yi) * ^^cf. o]olAi, ol*-^ ^ol^ols_ 

Xi' = Xi/a.u. 
Yi' = Yi/a.u. 



£ 3d 21 ^Eflo1lA^2l l:S.«.5l ^o], 1 n] «.ol ^rfl^lsl ^rfl^l7> 3 Ir^^ A>ig (a) Sl ^ 

>^>7V ?l^l'a. £ 5 °fl l-l-El-^fl %^}^ ^]o]^0_s,2] o^A}^^ ^^^o\] ^^>£lfe ^21 Hi #01 ^^j^^J-^ 

21 ^£7> ;^^«l-^i:l-. a. 1 ^V]. al-Jl, l-S.^. (A) o| ;^^1.7l. 2).^ ofl^ ;£ e ofl ^B}-v« «>2l- ^ol :^^J!l-fe 

ti}-t11^6.5. tiVA>£l^ ^o] H]^ol ?l^l7l nfl^oll, u].^7]-^l^ =^j^'?}-^2l ^£7> X-lsl-^cf. BE, ^-^-^ ^-^J-ol] cfl 

*M ^£^^4, 1-^^21 cl-^^AV^ M-El-ifl^ ^^21 2 nl^^lfe u.^o] ^^aj-^loll- 3g^t}- 1}-*J=2l 

^ol« ^^^ol^ °fl, - 10 ~ 20 [l/^^^ol] Si A>olol] ^ol ^o, ^j'a«j-*2l ^oflAi -^a 



S. 4 2) :^<i^2l.o|l T4E}-id! a>2|- ^01, S. 4a - 4c 21 ^ ^tgofl i^^^^oi :£ 4d Si 



s.^ :a.cf ^^^«o^^2i ?i£oi ^t^voi sasife ^^^1-^4. 7a ~ £ 7c ^ ^^fe 1-^^21 

* q-El-iflfe zi^2l 1 ^> ^ 2 °1&21 <a^ll- v+El-vflcl-. ^ ^elcHl tflsM i 8 * >->-§-5M 

^s.^01 7l#-YoJ|^ ^ Z1-S.S <aA>^ :g-ol £.tt!-cl-. :£ 8a <H1 q-El-V« Hl-S}. ^o], •f-S.^-Sl ^^^^^ 
M-El-ifl^ ^^7> ^^^^ ^^^1 ^fe ^^Sl :^A>7> 7^^171 nfl§-o11, ^^^ofl w}-A>5lol ^glJ-^lSl ^E. 

7> ^Isj-^cl-. tflsH. :£ 8b -HI M-E^^ ti>2l- ^01, 01 ^^^^v^ q-Efifl^ t^7> ^^^^ ^^fe ^-^^fe 
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^ ^^-Sifc^^H '^l-g-^Vfe o>a^ (PMMA). €5iniLi-11olS ^^1 (PC). ^^1 



9X°]S. ^cf. #^>^ ^1<H^4 i^^lal ^aVofl^ ^l-i^Al ^zV^]^ 5J.^E ^a}.^] - ^aV^j^ ^S}-^)] ^ 

^ 5acl-. ol SAl^p^V^Alfe STN, TFT, MINI -§-^1 -sli'Ssflii^ * ^ Xl^^l-. S&, S^ldtJ^V tfl^lofl, :f.tg 

^^"^ 1#^><^ ^^1^ S£^ ^-5^ l-el-^^Sl -^^ A>-g-S>c,^ ^Jl?>^, ^JiTflAl:^ 

s\- ^El, (3) °11 (1) ^^"^l-?}- ^« (2) ^^ISl^H SZi. £ 1-^^ (7) 7> :e 11 oil M-El-'a 

^O], (A) 2)- l-^-^ Af^ (B) ^O) 4 AVi^S^ 4^4. =L ^A^^ ^1 1 ^Al ^EflS)- 



^. #A>:t ;sil<H:^ l-^-^s] ^jAf^^jq. x^^^^^ ^-^-^ (A) oflA-^ ^«1:A>s>ai. ziBiq-. f^eflsl 

i^fe l-^-?- (A) ol^s:>Jl Si^l ^7] nfl^o)!. <a^Sl 1-^^ A>ca (B) * 1-:1A*V711 5)J1, ZL ^ 



^1 2 ^Al ^Eflo^ ^^^^^1-^ ^A}^ ^a.^o^ ojA>c}.,g^o^ A>.a (B) ^ o]J^t}31 ox^] a}. 

^VeM, 01 A>ig (B) 3] Ul^^ #<y^5.«| 7JJ=^» ^^.^^m £S*V5aT^. £ 11 'HI ^1 2 ^Al 

Al-;^l7|l A>^ (B) 21 til#^ :a-4iAl7l:a Sit].. SE. o] tiflfi] ^A>M^V*j:^ :^2l ^^«J-^u2l. ^^^Si\ ^o] 

O]^^ ^^7} oflZl-Ol Elfe 



- 7 - 



'§^7l)s.s^ ^2001-0098838 



El ^1-^^* S^Vtl-i^. -^Hl7l^-i- ^^i-t-V ^, ^i^^^i-o] i#^^olJl, at!- ^o] ;^A>^ ^lisfl^o] 

^iTll Si^l ^ofl cfl5}c^ al^tal 'a^^4i;^>7l- E]cH Si^f. 



£ 13 <H1 ^ ^'^'^l «7^1£1^ ^^^ih^>sl ^] 3 ^Eflsi 7fl^^=^>3s# q-El-'acl-. ol -S^^^i^Vfe ;^1 i ^ai ^e(| 
S+ ^Hl. #^1-^ (4) si <aA>ii^ (5) 6\] ^A^^ r\^o^ (7) Ol £^^1^ Al^4 :e^^1 (3) o] f aVi^oI 

^a}-* (9) * ^^^^>al 51^, a (7) afl ^] 7l- £ 1 3 ^1 i4e1-\£ ^^l (2) 

Si ^<^o\]A^ ^^7]n] t}SL, ^-Q (2) fcH^ 'S^-^'ll^i S'a*}?]] §>ji Si^l-. iqsl ^A^^ ;^i 1 ^Ai ^Eflizl- 

^-as}!::!-. 1:^^ (7) 21 i^fl^l* (2) -^esl ^g^oflA-l A^7l7ll S>jl, (2) «.S.^El lo^^ <S^^Ai 



<^7]<^]A], nA. #^>% ^l^l^sl ne, 1-^-^ Aj-olal M * (M ^ 1 ol^v 

nA< nB(l) 

-a :g^7l- 91^. 

S. 14 ofl M-El-'^ aVsf ^ol. i^^l^^E] (9) Si jsfl i #o.^sl ^A>zl-^ 9 a, ^ #°fl^is1 0 , , 

Ha • sin (0 a) 

=ni • sin (0 i)=n2 • sin (0 2)= — =nM ' sin (0 m) 
= nB • sin (0 b) (2) 

7> ^7M^'\, m - nM *W7> nA ^}^. =1 nt^ <>] ^-f . 0 a^V 

0c= sin-> (nL/nA)(3) 

^ ^^i^^ (0C) '^l^o'-Sl Z^SS. <aA>t}- ^«]:A># <a^?lal, #A>^ ^lcH:^Sl ^S.«.o)l^ ^gA>^>xl 

Cf. a. nfl^<>il, #A>:^ 7flol^o.^Sl <a^V^^ol ^'"^iSlS-S. ?|iSl ;^-l5l-7l- A^jTlcl- o] ^uVAHl j£sl ;^-lsl-i- ^1 

;qlS|-7l ^«ilA-l^ ni ~ nM ^ SL^y} n/,S.x^ ^ ^ :i^«l-t|.. 

a. €^^V7l- ^^IS #^^*H1 Sit!- a>A>%oi ^A^^i-o^ ^:£7> ;^-l5l-5lfe ;g^7> xicl-. oi ^s;^i*>i- 
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iiA ^ . nz . — hm ^ ift (4) 

1-^. (m^-k 1.49) °1] 1 ^^^5)^ ^^y% ^^^^ :^ 

^<H1 ^§M. ^7] ^^^^ «>5a# i>flSl tfl*H ^S-tl- ^^1-*^ #^^<^1 1.51 ~ 1.54 



^ ^el, #^1-^ (4) S] ojA}^ (5) ofl ^A^^ c^-^-o^ (7) i^^l (3) #A>.gol 

(11) * ^^Mlsq- (12. 13) ^ -i-^ i^^l i'S^ 9X^. ^tt^9 (11) * ^^1- 

# (12. 13) * 1-^^ (7) 21 3^^^^ ^lail. SL%n (3) 21 o.^. ^^^IcH 9X^. ^ T^^J 
1 ^^1 ^Ell2}-*^*>^. 



^'goll'^iSl ^?V^1- (11) ^ =L -y^^oll 1 ^a}-^ (12) (13) # ^^Jl ^^€»2l 7);^)lS. 

#-^1-^ ;^1<H^^1 'fl«-^l-7l ^?}-€l-Sl al7>0.1 ~ 10 Si i^o] ^^%5^1=^-£1 wl7>0.5 ~ 

7) S^^lfil- ^1-71 ^^€#21 ^%V^S1 ^H) ifl^V^ ^tfl^l7> ^^s:>7lu|. nfl. ^cf HVely). o]^^ x^^^ 

±7^7} '^o]y^]^ ^6{|A^ HV^^jst-cl-. ^7l ^?V^#^SAl^ o>a* ^;^1, #e|?>J6itilolE oHjEAl- 
SeloHltfl<^lS ^^1 (TAC) 21 ^l-ol u>^zi5l-7ll AV-g-^cf. ;^il 1, 2 ^^^]S.^^^^ "S^S|- 



a- ^i^ol ^A>^ ^H*2l ^^^S^ ^J-71 #^^1-^ ^^Mll- A>-8-*l-ol ^^-j.^ ^ ^ 

^Sl-^ ^1-21- £^^11- Al-g-^>o^ ^a!-^o.S*^ <9o1^cl-. ^^7] ;^1 1 ^ah^l. ^2l-;Hll- Dlsl «V:^S|-Al7lji, 

^ 71x^1 21 e}t.iv(lolH ^^1 A>-g-*>ol ^ o^d-. 



tilt!- Ml^A^* ^-^Al^ ^^^±y^}7} -aol^Cl-. 
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# 1.55) » 100 fm S.S.^:n., ^^ofl ^■ ^9^o_s.:^^ >(^Si]^ 2:A>c,Jl i ^>^^ uflAlSl ^Ell-el i§ 1- 

^Sicf. ^d^i-7>^oi] s^si) ;^14*l-05icf. ^^^1 8 mm si o>h1^ (^^# 1.49) * 

300 mm ^}^SLS. ^&hHS ^}-%-^}^^. ^^s] a^ofl (#^^ 1.54) » ^B.«>^. cf^ "^^^ ^^]^ ^ 

^h^l (^^# 1.53) ♦ SHtl- ^'g^ #2l?>:ai-flol E (#^^ 1.58) ^ S'al*}^!. l-5l?]-:ai-flolS 

;ga!-;^l^oll f ^1-:^ ^I'H^* "S^^ ^. H:^-^* ^^1-«H '^9X^. "11^ ^^^^S] i i 



^^1^1 2 



°]^. ^J-^t^^ =4-^11- <i^el^^s^ ^A^v^ ^Hv^ ^Sicf. <y^^ ^«}r* ?i7l^2:^o.^*<| 

^^2)1- PC ^1- Afc-lcH] ;^>S1A] 3. ^j-i^-^i* ^>^*M ^^^^S.*^ ^^fl 2 



^1* f'?]:^*?! -^^1 100 iMi ^ PC ^1-^ ^#<^1 aj-SB]^ q= 10 /ai :£a«Voi ^1 1 ^2)-^^- <^l^:ii. >ll 1 

^^1 100 /iin ^ PET ^1-* El-Dli-ilo]Els. PC ^fl-<^lfe ^1 2 ^a}-^^.s.A^ 30 m ^ '^^^]^} ^1 1 ^^'"^ 

2] yVcfla^o,) iiSjc^ oiq.. Cl-^o.^, PET JlSJ-T^^^S^^Ei ^A^Sl^ ^^fS^Aj^ S^^}^JL, 7.}2]^ 

t!:^-. ^ ^S.^^ #^>^ ^1<H^* Y!--?]-^ 0.3 kgf/cnf el-n] i-il o] 1- A)-g-e>c>^ ^^i-tbcl-. oM°}-o.^ ^a)-^ ;*)]o1 
^#6.s..^E:] jioj.^o.^n^«.E] ^A|sl^ ^l-i^-a* S'^mJi, ;H1 1 ^^^cf. # 

^1^^^ ^1 2 ^^^S] ^61] S^^loll ^3Ve>ojT:f_ j£;^A|l^Alfe 8 mm si PMMA ^ 340 mm, 

a<^l 71 el) 280 mm S] 3.7]S. ^ej-vflo^ a}^^<^c].. 



#^1-% PMMA f'^€»'^ TAG ^ olSlofl^ ^Al<41 2 SI- ^"gsFTfl ^^-Qiii^l-* 

a)51oil 1 oflA^^ £ 17 °fl M-Efva «1-S1. :^o] ^Ki^tl-o] ^^oj ^]3^*>cg4. 
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^^^l^sl ^21-1- X 2 °fl H-E^-Hflcf. 60 "C RH 90 % ^ 70 r $^a1-^o]] °Xo]a^, l, 2 ofl^ife cj-^<Hl 
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n^]^ ^ ^^^S] ^^^o] ^oje^-ji sflA^^cf. 



(57) ^^^2] 



A>^ o.^^fc|£l #A>igo^ ^^igaj-^l:^^ ^1=51-711 5]-7l alo^t o^^ofl 4^5^ l"^^?]- 
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^1 1 SI'H'H, 

^•^■^4 ^^^<^1S nfl. - 10 - 20 [l/^^^o]] Aj-olcH] o^^ ^^^^ ^ 

>il 2 5a<H^i. 

^1 1 «J- afe 2 9X^^^, 

dflz^-o] o.^ ^^€^^K 

^T^^J- 5. 

3 9Xo]^^. 
6. 

^1 1 Sl'H^i. 

^7l S.^^^ ^7l #A>:g- ;Hl<H^^.-i-^-¥- <d^«^l 1 %■ o]^^S\ ^t^^^S. 'g^l-^VuX ^ 

^1 6 Si<H^i, 
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^T^-^ 9. 
^1 6 

71 ^^^m]^^ ^]7} 0.1 ~ 10 21 ^^o\] ^^l^S -a^^dlXK 

^^«e!- 10. 

^1 6 9X^^^, 

71 ^^^7fl^5l Hl7>0.5 -2 2] ^^c]] ^^^S. *>fe ^^^ril^K 

11. 

7l ^?>^1-21 ^^^Til^^Sl tll7> 0.5 ~ 2 21 ig^ol) oij7 BE^ 1-#^^;^1^S1 tll7> 0.1 ~ 10 ^1 ^^d\] 
12. 

^1 9 %^ ^1 10 £^ ^1 11 %H1 7l;til^ 'S^^dt^Vl- ^ls^>^i;ll $X'=^^^. ^^7] #A>^ ^H^&si i-^.^ ^i^.^^ 

^1-71 ^aV^Dll- A>-g-sM ^^'■sVol, >S-7l ^^mW^- ^7] .£^^1* ^a}-;^]* A>-g-*M ^^^Y^ ^ 

■i- s.:^ ^^^4i;^l-5l ;«112:'S-^. 

13. 

^1 12 ^ofl SZ'^'^i, 

^^4. ^ ^. ^7l «1:^^>S-B|)2l ^^»-;Hl» ^^^^Al?l^ i^SFfe ^^^S. sj-fe ^^^^^1-21 

^I^IJ-^. 

^T^'^ 14. 

^1 1 %^ ^1 2 *j- £^ ^1 3 71^11^ ^J3-^iii^i-2i ^^^-a-oii ^3a|.t| aAi^i^i-^ ^^i«i-<^ '^i^'H^ife ^-a- 

15. 

^1 14 «J-'^1 5l<=H^i. 

^7i iAii^).7> 9!]^ a A] 4,^1-01 ^^o_s. «>fe aAi;g-^i, 

^T^^ 16. 

^1 1 ^1 2 «J- SE^ >il 3 7l;fl^ ^^€d!i:=^>2l ^^^-^1-<H] ?l4ll^«-* -M^l^W °1^<H^1^ ^^'^^ 
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